Abstract
Introduction

61
Dust emissions are the result of a key process in the dust cycle that 62 determines long-term transport, dry/wet deposition, radiation forcing, and other 63 dust-related processes at both regional and global scales (Tegen and Fung, 1994;  pointed out that the radiative forcing induced by anthropogenic dust is likely to 105 be equivalent to other anthropogenic aerosols, although these simulations had a 106 large degree of uncertainty (Sokolik and Toon, 1996) . Other studies have found 107 that anthropogenic dust can have an impact on nutrient deposition (Mahowald et from 10% to 60% (see Table 1 ). Below, we have summarized several key 118 reasons for such large uncertainties. Bergametti (1995) . The scheme neglected differences from using wind speed at 191 10 m rather than at threshold velocity (Marsham et al., 2011 of consumer spending, which represents economic development. Converting Eq.
259
(5) into a linear form, we have were excluded, because they reinforced inter-particle cohesion forces thus 271 limiting the probability of dust emissions (Fécan et al., 1998 where AreaN is the area of lit urban areas in a region and Areatotal is the 1°362 × 1°grid in the calculation. Night light brightness I is presented below:
where the digital number (DNi) is the ith gray level of the DN value within 365 the 1°×1°grid; ni is the total number of lit pixels belonging to the ith gray level; 366 and P is the threshold value representing the beginning of an increasing 367 urbanization trend. DNM is the maximum potential DN value within the 1°× 1°368 grid, and NL is the number of lit pixels whose DN value is between P and DNM 369 (i.e., the number of lit pixels). 
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Results
388
Indirect anthropogenic dust emission
389
The land cover datasets used in this study reproduced the spatial has the largest population density, which were 29,650 people km −2 in 2010.
465
CNLI is the light index reflecting the development of urbanization (Figure 5b ).
466
The high centers of CNLI appeared in India, the east of China, Europe, and the 467 east of North America, indicating a higher urbanization level in these regions, 468 which showed good agreement with the population density. 
Discussions and conclusions
554
The contribution of anthropogenic dust to the total atmospheric dust 555 column is significant and should not be ignored . Previous 
